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ATTACHMENT FOR MOTOR FOR TOY 
This application is a continuation of application Serial No. 10/056.073, filed 
January 28, 2002, entitled ATTACHMENT STRUCTURE FOR MOTOR FOR TOY. 
TOY WITH ATTACHMENT STRUCTURE, AND RACING CAR TOY, now pending. 

SPECIFICATION 

1. Field of the Invention 

[0001] The present invention relates to an attachment structure for motor, 
especially to an attachment structure for a motor for a toy. The present invention 
relates to, for example, an attachment structure particularly usefully adapted to a motor 
which is frequently attached and detached. The present invention also relates to a toy 
with the attachment structure for a motor and a racing vehicle toy. 

2. Description of Related Art 

[0002] In general, motors serve as power sources in, for example, various toys. 
The power of the motor is transmitted to actuating parts (in a running toy, they are 
wheels, or in a robot toy or a doll toy, they are arms and legs) through gear 
mechanisms. 

[0003] It is to be noted that when the motor is attached, it is indispensable to 
employ a structure where the motor does not move relative to a motor attachment 
portion. The reason is that when the motor moves, for example, the engagement 
between a motor gear and a gear which meshes thereto becomes incomplete, so that 
the transmission of the power to the actuating parts becomes insufficient. 
[0004] Thus, when the motor is attached to the motor attachment portion, while the 
motor is held tightly by a motor holding plate, the motor is fixed by screwing of the 
motor holding plate. 

[0005] With a motor carried in a racing vehicle toy or the like, there is a case that it 
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is preferable to change the motor according to the particular race courses (for example, 
there are many curves or the like). However, with the toy where the motor holding 
plate is screwed, because the screw is required to be detached and attached during 
the exchange of the motor, it is a bother. With a motor to which a conductive wire is 
adhered, the conductive wire is required to be attached and detached with solder, so 
that it is much bother. 

SUMMARY OF THE INVENTION ^ 
[0006] The present invention is attained in view of such problems. An object of 
the present invention is to provide an attachment structure for a motor and a toy, such 
as a racing vehicle toy or the like, wherein it is possible to easily attach a motor thereto 
and remove therefrom. 

[0007] In accordance with the first aspect of the present invention, an attachment 
structure for a motor for a toy, for setting a motor in a motor containing part provided In 
a base body of a toy, comprises a motor holding plate capable of turning on a 
predetermined rotational shaft line attached to the base body. The motor holding 
plate is capable of taking up an open position for opening the motor containing part and 
a close position for closing the motor containing part by turning. The motor holding 
plate holds a body part of the motor set In the motor containing part at the close 
position. The motor holding plate comprises an engaging portion which is capable of 
engaging with an engage portion provided on the base body with elasticity of the 
engaging portion or the engage portion when the motor holding plate is disposed at the 
close position. 

[0008] The "base body" means a portion forming the motor containing part and its 
vicinity. The base body may comprise only one member, or two or more members 
combined with each other. The "rotational shaft line" may extend in a direction parallel 
to or in a direction crossing (for example, intersecting at right angles) the shaft of the 
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motor set in the motor containing part. Further, the "engage portion" may be a 
projection, an edge of a hole or the like. The point is that the engage portion may be 
any one such that the engaging piece can engage with the engage portion with 
elasticity of the engaging piece or the engage portion. The material of the "motor 
holding plate" may be metal or synthetic resin. The "attachment structure for motor for 
toy" may be applied to a vehicle toy. a robot toy, a doll toy or other toys. Although the 
type of the toy is not limited, the attachment structure is particularly useful when it is 
applied to a toy of which motor is often exchanged for other ones. The "opening the 
motor containing part" does not mean complete opening of the motor containing part, 
but includes an opening such that the motor can be attached to and removed from the 
motor containing part. The "closing the motor containing part" does not need to close 
the whole motor containing part, and includes such a closing as will obstruct the 
attachment and removal of the motor. 

[0009] According to the attachment structure for a motor, the motor can be set in 
the motor containing part by turning the motor holding plate to the open position. 
Thereafter the motor holding plate is turned to the close position, and the engaging 
piece is elastically engaged with the engage portion of the base body. Thus the motor 
can be fixed. On the other hand, when the force is applied to the engaging piece 
which is elastically engaged with the engage portion of the base body, the engagement 
is released. Thereafter, the motor holding plate is turned to the open position, so that 
the motor can be removed from the motor containing part. 

[0010] With the attachment structure for a motor, it is preferable that the rotational 
shaft line is parallel to a shaft of the motor set in the motor containing part, and the 
engage portion is provided on an opposite side of the motor containing part with 
respect to the rotational shaft line. 

[001 1] According to the attachment structure for a motor, the rotational shaft line of 
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the motor holding plate extends in parallel with the shaft of the motor, so that the 
periphery of the body part is approximately uniformly held by the motor holding plate. 
Furthermore, the engage portion is provided on the position which is the opposite side 
of the motor containing part with respect to the rotational shaft line, so that the motor 
holding plate holds surely the motor, 

[0012] It is preferable that the motor holding plate serves as a radiation plate. In 
order to apply the motor holding plate to the radiation plate, the "motor holding plate" is 
required to be made of material which has high radiation effect. For that purpose, it is 
preferable that the "motor holding plate" is made of metal, such as copper or aluminum. 
However, the motor holding plate may be made of synthetic resin or the like (for 
example, ABS resin) if it has a form with high radiation effect. 

[0013] According to the attachment structure, the motor holding plate serves as the 
radiation plate, so that there is no need to set extra radiation plate and radiation 
mechanism in the attachment structure. 

[0014] With the attachment structure for a motor for a toy, the motor may be a DC 
motor where terminals are provided on a rear side and a body part, the motor 
containing part may be provided with conductive pieces which may be electrically 
connected to each of the terminals of the motor, and when the motor is fitted in the 
motor containing part, the corresponding conductive piece may be electrically 
connected to each of the terminals. 

[001 5] According to the structure, the conductive pieces which are electrically 
connected to respective terminals of the motor are set in the motor containing part, so 
that each terminal of the motor, when the motor is fitted in the motor containing part, is 
electrically connected to each conductive piece immediately. 

[001 6] The motor may be a DC motor where terminals are provided on a rear side 
and a body part, and the motor containing part may be provided with a conductive 
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piece which is electrically connected to the terminal on the rear side of the motor. The 
motor holding plate may be made of conductive material so as to be electrically 
connected to the terminal on the body part of the motor. The conductive piece may be 
electrically connected to the terminal on the rear side of the motor when the motor is 
fitted in the motor containing part. Further, when the motor holding plate is moved to 
the close position while the motor is set in the motor containing part, the motor holding 
plate may be electrically connected to the terminal on the body part of the motor. 
[001 7] According to the attachment structure for motor, the conductive piece which 
is electrically connected to the terminal on the rear side of the motor may be set in the 
motor containing part, so that the terminal on the rear side of the motor, when the 
motor is fitted in the motor containing part, may be electrically connected to the 
conductive piece immediately. Further, when the motor holding plate is moved to the 
close position while the motor is set in the motor containing part, the motor holding 
plate may be electrically connected to the terminal on the body part of the motor 
immediately. 

[001 8] According to the second aspect of the present invention, a toy comprises a 
base body provided with a battery containing part for containing a battery and a motor 
containing part for containing a cylindrical motor; 

the cylindrical motor contained in the motor containing part; and 
a motor holding member capable of turning on a shaft approximately parallel 
to a rotational shaft of the cylindrical motor, the motor holding member capable of 
taking up an open position for opening the motor containing part and a close position 
for closing the motor containing part by the turn, and the motor holding member 
comprising an engaging portion which is capable of elastically engaging with an 
engage portion provided on the base body while the engaging portion holds an 
exposed peripheral portion of the motor set in the motor containing part at the close 
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position. 

[001 9] Preferably, the motor containing part of the base body is provided with a first 
electrode piece connected to one electrode of the battery at one position with which a 
peripheral body part of the motor is brought into contact, and a second electrode piece 
connected to another electrode of the battery at a different position which is insulated 
to the one position. The motor may be a DC motor, and at least a portion of the 
peripheral body part may serve as one of positive and negative terminals of the motor. 
[0020] It is preferable that a rear side of the motor is provided with the other of the 
positive and negative terminals of the motor, and the motor can be contained in the 
motor containing part such that the peripheral body part is connected to the first 
electrode piece while the rear side is connected to the second electrode piece. 
[0021] According to the toy with the above structure, by turning the motor holding 
plate to the close position and by elastically engaging the engaging piece with the 
engage portion of the base body, the motor can be fixed, and at the same time, the 
positive and negative terminals of the motor can be electrically connected to the pair of 
electrode pieces. 

[0022] According to the third aspect of the present invention, a racing vehicle 
(racing car) toy comprises an attachment structure for a motor for a toy. The 
attachment structure comprises a motor holding plate capable of turning on a 
predetermined rotational shaft line attached to the base body. The motor holding 
plate is capable of taking up an open position for opening the motor containing part and 
a close position for closing the motor containing part by turning. The motor holding 
plate holds a body part of the motor set in the motor containing part at the close 
position. The motor holding plate comprises an engaging portion which, when the 
motor holding plate is disposed at the close position, is capable of engaging with an 
engage portion provided on the base body with elasticity of the engaging portion or the 
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engage portion. 

[0023] According to the racing vehicle toy, the user has only to turn the motor 
holding plate for exchanging the motor according to the racing course. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] FIG. 1 is a perspective view of a racing vehicle toy according to an 
embodiment of the present invention; 

FIG. 2 is a plan view of a chassis of the racing vehicle toy of FIG. 1 ; 

FIG. 3 is a perspective view of a motor containing part of the racing vehicle of 

FIG. 1; 

FIG. 4 is a perspective view of a motor containing part of the racing vehicle toy 
of FIG. 1; 

FIG. 5 is a cross sectional view of a motor employed for the racing vehicle toy 
of FIG. 1; 

FIG. 6 is an exploded perspective view of a large case assembly of the motor 
of FIG. 5; 

FIG. 7 is an exploded perspective view of a completed rotor of motor of FIG. 5; 
FIG. 8 is an exploded perspective view of a small case assembly of the motor 
of FIG. 5; and 

FIG. 9 is a side view showing opening and closing of a motor holding plate of 
the racing vehicle toy of FIG. 1 . 

DESCRIPTION OF THE EMBODIMENTS 
[0025] FIG. 1 is a perspective view of a racing vehicle (racing car) toy to which an 
attachment structure for motor according to the embodiment is applied. A housing of 
the vehicle toy 1 includes a chassis (base body) 2 and a body 3 as shown in FIG. 1 and 
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FIG. 2. The chassis 2 and the body 3 are made of plastic or the like. A side portion 
of the body 3 has some elasticity. Each inside of the side portion has a recess portion 
(engage portion) which is elastically engaged with a projection portion 2a on opposite 
sides of the chassis 2, so that the body 3 is fixed with the chassis 2, which is not limited 
to such a structure. Preferably, a rear portion of the body 3 is provided with an 
opening 3a for improving the radiation effect of an after-mentioned motor 1 1 . 
[0026] FIG. 2 is a plan view of the chassis 2, A chargeable battery (for example, 
Ni-Cd battery) 4 is longitudinally set in a central portion of the chassis 2. however, it is 
not limited to that. This battery 4 is attached to a battery containing part (not shown) 
by an attachment member 5. This attachment member 5 is made of plastic or the like, 
and formed into an inverted U-shape so that the attachment member 5 can hold a body 
part of the battery 4. Both free end portions of the attachment member 5 have at least 
elasticity and are capable of deforming in directions of coming close to and going away 
from each other. An outside of each free end portion is provided with an engaging 
pawl (engage portion) 5a. The engaging pawls 5a are hooked on edges (engage 
portions) of hole portions 2d of the chassis 2, so that the battery 4 can be fixed. The 
front and rear sides of the battery containing part are provided with conductive pieces 
6a and 6b which can be electrically connected to a negative electrode and a positive 
electrode of the battery 4. The conductive pieces 6a and 6b are partially exposed to a 
bottom side of the chassis 2, which is not shown. The exposed conductive pieces 6a 
and 6b are used for charging the battery 4. 

[0027] A rear portion of the chassis 2 is provided with a motor containing part 7, as 
shown in FIG. 3. The motor 1 1 is transversely installed in the motor containing part 7, 
as shown in FIG. 4. 

[0028] The motor 1 1 put in the motor containing part 7 is a DC motor and 
comprises a large case assembly 12, a completed rotor 13, and a small case assembly 
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14, as shown in FIG. 5. Hereinafter, the large case assembly 12, the completed rotor 
13, and the small case assembly 14 will be explained in order, as follows. 
[0029] The large case assembly 12 comprises a large case (body part) 20 with an 
opening 20a which is formed at the rear side thereof, as shown in FIG. 6. The large 
case 20 is made of a conductive material. 

With the large case assembly 12, a magnetic stator 21 is disposed in the large 
case 20. The stator 21 is generally made of a permanent magnet or an electro- 
magnet, to produce a constant magnetic field in the motor 11. In the embodiment, a 
permanent magnet is used as the stator 21 . 

[0030] The completed rotor 13 comprises a core 31 attached to a rotary shaft 30, a 
driving coil 32 wound around the core 31 , a sleeve 33 and a thrust ring 34 which are 
disposed in an end side on the rotary shaft 30 for sandwiching the core 31 , and a 
commutator 35 and oil cutter 36 which are disposed in the other end side on the rotary 
shaft 30, as shown in FIG. 7. The commutator 35 comprises a central member 35a 
and commutator pieces 35b which are attached to the central member 35a. 
[0031] The small case assembly 14 comprises a small case 40 (FIG. 8) which is 
fitted in the large case 20 to cover the opening 20a of the large case 20. The small 
case 40 is made of an insulating material. 

[0032] The small case assembly 14 further comprises conductive pieces 41 , 42 and 
43, and contact springs 44 and 45, which are attached to the small case 40. as shown 
in FIG. 8. An end of the conductive piece 41 is electrically connected to the negative 
electrode of the battery 4 to form a negative terminal. The other end of the conductive 
piece 41 has a structure to be able to electrically connect to the commutator 35 through 
the contact spring 44. The top end of the conductive piece 41 is bent after the 
conductive piece 41 was assembled to the small case 40, as shown in FIG. 5. The 
conductive piece 42 is connected to the large case 20 through the conductive piece 43. 
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The large case 20 is electrically connected to the positive electrode of the battery 4. 
The conductive piece 42 has a structure to be able to electrically connect to the 
commutator 35 through the contact spring 45. 

[0033] Next, the motor containing part 7 will be explained, but it is not limited to the 
following. One end of the conductive piece 6a, which is electrically connected to the 
negative electrode of the battery 4, extends to a right side wall of the motor containing 
part 7, as shown in FIG. 3. On the other hand, one end of the conductive piece 6b, 
which is electrically connected to the positive electrode of the battery 4. extends to the 
bottom of the motor containing part 7. When the motor 1 1 is Installed in the motor 
containing part 7, as shown in FIG. 4, the negative terminal 41 at the rear side of the 
motor 1 1 is automatically, electrically connected to the conductive piece 6a, while the 
positive terminal 20 on the body part is automatically, electrically connected to the 
conductive piece 6b. 

[0034] Gears 50 and 51 are provided in the vicinity of the left side wall of the motor 
containing part 7. The gears 50 and 51 are made of plastic or the like, and integrally 
fonned such that the gears 50 and 51 idle about a transversal shaft (rotational shaft) 52. 
The gear 51 meshes with a gear 53 fixed to a wheel axle 2c of rear wheels 2b and 2b. 
Then, the rotation of the gear 53 by the motor power drives the rear wheels 2b and 2b. 
On the other hand, when the motor 1 1 is installed in the motor containing part 7, the 
gear 50 meshes with a gear 54 attached to a shaft of the motor 1 1 . 
[0035] Further, the rear portion of the chassis 2 is provided with a motor holding 
plate or motor clip 8. The motor holding plate 8 is made of copper, which is not limited 
to that. Slits and holes are appropriately formed in the motor holding plate 8 to meet 
both the improvement of the radiation for the motor 1 1 and the efficiency of holding the 
motor 1 1 . The motor holding plate 8 is capable of turning on the transversal shaft 52 
extending in a lateral direction on the front side of the motor containing part 7. The 
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motor holding plate 8 turns on the transversal shaft 52, so that the motor holding plate 
8 can take up an open position (A of FIG. 9) for opening the motor containing part 7 
and a close position (B of FIG. 9) for closing the motor containing part 7. At the close 
position, the motor holding plate 8 can hold the body part of the motor 1 1 set in the 
motor containing part 7. 

[0036] A central portion on the free end of the motor holding plate 8 is curved, and 
the curved portion serves as an engaging portion or a hook portion 8a. The engaging 
portion 8a has elasticity. When the motor holding plate 8 turns on the transversal 
shaft 52 to move from the open position (A of FIG. 9) to the close position (B of FIG. 9), 
the engaging portion 8a is inserted into a hole portion 62 formed on the rear side of the 
motor containing part 7 of chassis 2. Then, the engaging portion 8a is engaged with 
an edge (engage portion) of the hole portion 62 by the elasticity of the engaging portion 
8a. 

[0037] The method for exchanging the motor 1 1 in the above-described attachment 
structure for motor will be explained. 

[0038] At first, the body 3 is removed from the chassis 2. The motor holding plate 
8 is turned on the transversal shaft 52, so that the motor holding plate 8 is moved to the 
open position (A of FIG. 9). In this state, the motor 1 1 is removed from the motor 
containing part 7. By this detachment, the electrical connections between the motor 
1 1 and the conductive pieces 6a and 6b are released. The engagement between the 
gear 50 and the gear 54 attached to the shaft of the motor 1 1 is also released. 
[0039] Next, another motor 1 1 is fitted in the motor containing part 7. By this 
installation, the negative terminal on the rear side of the motor 1 1 is electrically 
connected to the conductive piece 6a, while the positive terminal on the body part of 
the motor 1 1 is electrically connected to the conductive piece 6b. The gear 54 
attached to the shaft of the motor 1 1 engages with the gear 50. Then, the motor 
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holding plate 8 is turned on the transversal shaft 52 so as to move to the close position 
(B of FIG. 9). The engaging piece 8a is engaged with the edge (engage portion) of 
the hole portion 62. Thus, the motor 1 1 is fixed in the chassis 2. Thereafter, the 
body 3 is attached to the chassis 2. 

[0040] It should also be understood that the present invention is not limited to the 
embodiment as the above described and various changes and modifications may be 
made to the invention without departing from the gist thereof. 
[0041] For example, although the large case 20 makes a positive terminal in the 
above-described embodiments, the large case 20 may make a negative terminal. 
Two electrically separated regions formed on the large case 20 can also be adopted as 
positive and negative terminals. An exposed portion of an inner case which is 
provided in the large case 20 can also be adopted as a terminal. Although the large 
case 20 is used as a terminal in the above-described embodiments, it is possible to use 
the periphery of the small case 40 as the terminal instead of the large case 20. 
[0042] As described above, according to the attachment structure for a motor for a 
toy of the present invention, the motor is easily set in and removed from the motor 
containing part by opening the motor holding plate, and easily fixed to the motor 
containing part by elastically engaging the engaging piece of the motor holding plate to 
the engage portion. 

[0043] According to the racing vehicle (racing car) toy of the present invention, the 
user has only to turn the motor holding plate for exchanging the motor according to the 
racing course, so handling is easy. 

[0044] The entire disclosure of Japanese Patent Application No. Tokugan 2000- 
337726 filed on November 6, 2000 including specification, claims, drawings and 
summary are incorporated herein by reference in its entirety. 



12 



